In the previous communications 2 we have de scribed the effect of two psychotropic drugs, chlorpromazine and imipramine, on the morphology of human metaphase chromosomes. In this report we wish to present evidence indicating that salts of alkali metals when added to tissue cultures of human lymphocytes also exert specific effects dependent on the nature of alkali metal ions, their concentration and the time of exposure to the salts.
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It has been reported 3 that lithium salts when ad ministered to patients suffering from manic-depres sive psychosis had an adverse effect on chromo somes. A significantly higher frequency of breaks was found in chromosomes isolated from lymphocyte cultures of these patients as compared with that of the control chromosomes. On the other hand, no higher incidence of structural abnormalities was found in chromosomes isolated from lymphocyte cultures treated in vitro with the non-toxic doses of lithium salts.
In our experiments we employed human peri pheral lymphocyte cultures to study the effect of LiCl, NaCl, KC1, RbCl and CsCl on the structure of metaphase chromosomes. Using non-toxic concentra tions of these salts (1 to 3 meq/1) we were able to prepare a sufficient number of metaphase spreads under standard conditions4 to perform structural analyses of chromosomes treated with all salts except RbCl. We have used tritiated poly-L-lysine ( [ 3 H]-PL) binding to metaphase chromosomes as a method for studying chromosomal structure at the molecular level 5.
Representative karyotypes of LiCl-treated, NaCltreated and of control chromosomes are shown in Fig. 1 *. The arrangement of chromosomes into groups was aided by the application of a Giemsa banding procedure after preliminary treatment of chromosomes with trypsin6' '. In all cases, between 89 to 98% of total silver grains was located over the chromosomes and the remainder over the back ground area. A large number of karyotypes was analyzed for grain density and grain distribution on the chromosomes (9 control, 81 alkali salt-treated) to see if the labeling results were reproducible. An estimate of the probable error was made on several groups of karyotypes obtained under the same con ditions of treatment, and it was found to be between 20 -30% of the mean value.
The [3 H]PL binding results obtained for the chromosomes of A group are shown in the Table. The data are given for each salt treatment in terms of Ge -Gc values, i. e., the differences in the average grain density between the treated and the control chromosomes, and in terms of 2 AG values that show differences in binding due to chromosomal contraction. LiCl-treated Ax and A3 chromosomes bind more [3 H ]PL than NaCl-or KCl-treated chro mosomes. A2 chromosome appears to bind more [3 H]PL after exposure to LiCl, NaCl or KC1 than the control A2 chromosome (positive Ge -Gc values). The effect is dependent on the length of exposure of cells to the salts. It is larger when the salts were added at 48 hours than at 4 hours before termination of cultures. There seems to be little, if any, depen dence on the dose of NaCl or KCl (1 or 2 meq/1) when they were added at 48 hours. The magnitude of [3 H]PL binding also depends on the degree of chromosomal contraction. Longer chromosomes iso lated from the LiCl-treated cultures bind more [3 H ]PL than shorter chromosomes. The opposite effect is observed for the KCl-treated chromosomes. NaCl-treated chromosomes exhibit variable effect. Generally, the effect appears to be larger in those cases when the cells were exposed to the salts for longer periods of time.
Alkali chlorides-treated chromosomes appeared similar to the control chromosomes under a light microscope in agreement with the previous results3, but the observed differences in [3 H]PL binding in dicate that their surface morphology is different from that of the controls. Moreover, there are also differences in morphology between the three sets of treated chromosomes. Although the physico-chemical basis of the observed differential effect of the tested ions on chromosomal structure is not known, it is likely that this effect could arise from the differences in their membrane permeability properties and/or
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